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*SG»8-264487 



a£X^^2» ^ ^ (reverse sputtcrinq) 3i>£ 

Jr-i&gStfoo. ifeg&hS^* 
W$ (material being deposited) ®y 7U-£S#>& 
X?v?£. ££t*C T£3&«. 

WtftXf-yy&lWc (concurrently) % m®£x 

& 

(resputtered ) Wft<D r$?»n (de-wetting) J 20 

WWW 7] «BHRf#. *8Stifc#f**M& 
hS^#S«<D{0(C (on the side of) BXSftfc&JS 

0|I^W^^<H^C[>*-^«>^-^' (base) ±fc*Q 

ca*^ 1 1 ] mat i o/s* ^srarrs*^ y y 



WRt*-~#v h<b<oratC3»;y^^^^ag^ (po 
sitiorring) Or, r%X^?#*fc£fe£ 

(f9«^i 3] sreaasx/^jf y^yco^f-*^, 

*ftfc<fc^ ftM 101*3 trJHR* 

<D?*y/i- ^&£tv®m thi, zrnso 

&foZ't*>?mmtzz±*&i*. is^ag liaise 

at 

^>«i*«wr (^tracts) % miom^omsKD 

^9e^«:a6<«^$^T:, ^x^*# 

h tcifta-r ^ x ^ ^ ^ ; mm * t - v y r tc««i- s 

(discontinuous ) ^5 C i*Ri5^<D6C^«:ffi< . 
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; &&EttJ2TF££t* : ±£«? * >;i~ 
<h I S&&tm£**Sg* (constituent ) tbXJBffcZ 
hit** v * • r <h ; ^«£«B#T*fc£<7> 

ox. v - &-)i(mm%im2htcttnv^ 

, fUTi* &3-T4i'#W*&tft (discontinuous ) 

[ooo n 30 

) h - (contact holes ) ^<DttWD 

v/UK (conforraally ) J8ffi3ntoHft % C*'<-T& 
*\ fc6l>tdk*~**NmTO&& (filling) C 

[0002] 

[ftiJ&DStfB) 30g&£x 40 

Ajb(£-gfc 1 S-5o (one layer ata time ) 
hit»M (nultllayered) C0«jStr*«6. »£j»**j&cr> 
B<D*# < £ fe 1 * -7 -{ tf-V a > (metalUzat 
ion )MT£»*)> Kfitt^*--;^£tVC, $*.>\fc 
fcJglfcSfcfc^V;* (devices ) &SAftt£ffi£$:g 
USttfttftttOfeg (pathways) tcUUeSl (wires 

<E> (underlying) ^>> , WX£&8gb7 4 V 

>Jg («tf t S i O, ) JtCCitSiSft*,, m**V4 50 
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£fc#lt. -*-Jt'ttt>b9<f7 (vias) 

<«*.«. a 1 ) *j^x^±«c*asn5ie v *htt=i 

[0003]a>**r' *-JHHM (vertical) flj 

ST*'** r*fc<D:a>£# r . Ctfcfcfe. Sir* 

rfig»Bj Otfc (len9th-to^<tth retio ) ) fc^L 

ry*>n;-js«j (Hl*#K) ^*^t 
6oItm^4)5. ryx>h»;-jBRj a>^-jU2k:^ 

M*t*b*>. ZVSffi ("T^b-fe, *«BQ) 
-*flWK»->r. WC«t»TKMMc (progress 
ively ) mfri. 

C0 0 04] attW«caBtK*#J--S3>5r^F • * 

T3-Fttt»b**Sc:4#WSaRK: (considerabl 
y) <t!?ffl»-C*^ e »*-A*a-F&;UUa»^ 

aSTSSI (build up) LX, *-/<-/%>^8*HMW 
[0005] 

CCIiJST «X/t 9 5tU>^8 nfc*mcD«ta ( tra.iecto 
ries) & 1 ? *^8H<?>3» (nonoal) ^*^35lSl<D 
(about ) KZA YK<fm*Z>) Ci^ v tt^rttS 
Kurt**. 3t- UVhJMtt. J^4*<OX^?5r 
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rant shaped ) ffiK©ftffi#A SO $C*#^c:. U*L 
*5j:OUr7Ci- (refiow) • ^a-fexw, yx>hy- 

mzso^yttv • *->vkm urn &<&&i,x^ 

X(c2tl/t\ 2l/l>J&>fe£l>«fi&ftl/&t> (nonexisten 
[0007] 

(holes > eftctfwittifcic. m&mimTz 

&tf>]£8p (bases ) «fc0/J\5t*BP (apertures ) £W 
/<-U A*i>»K#-;«ffiB* (voids ) 5 
[0008] :£2£93<Z» 1 <DW (aspect) #-;KD 
-C*«S, Jfcfftttt* «T<D*T y7«tf : (a) 

verse sputtering) T&, 

[0009] mzXyfiV^-Z*** (b) fcfc, * 
i;^ it®* f^(a) 4 KP$tc (concurrently) 
[0010]iffl7;f7^(a) S?2l/<£. a** 

£88 (base) ±tcJtS§-i^5C<h*£tr. Sat-I/> 
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room xmvmvmz, $<{ r (voids ) a 

l,-«?^«:*^;l/?:ai6^^<D*ar**. CCD*** 
ft, «T££fc : ( a ) ±RbM&m<D# 1 (OlBfiCtt 

Af*y7, (c) *$3tt*^*#W<oy7P- (refi 
on) *K#S©(c£»*<£5fc, |!^8«&ffi*j|j& 
Loo. ( b ) aKRBJi'x ifc*-jU£S#>&<D{c?£ 

»tt«N^»2C9«2**fflT4. (hole-f 
illing) 48$, aWcD^>7*-^ft^-^^>^ 
^-^ti^SSJ^^^^-C^ r <StlJ (wetting 
) *UL rfflpjftj (nucleatioo) Mil^ft* 

OJhS&# (upper portion ) ±CCi£«3ttft*ttW *" 
IB-h^tan^ (flow over ) CCOcli^ 

[0012] Mlftox ^ 7 ^b, ^fsn^^o »; 7 

^J©iaSfC»ESr»l»T ^ C i i (D^^^Cf C c: ^ 

TMSU (uncterlyingsubstrate) tptCfmStLtc&f 

[0013] $^cr>^-JVS^^n^«, 5^-;i/f^ 
{C*aStl^»4a)^a^-r, SCO^SS (outer su 
rface ) «cJMI*n*it#HO';7P-*fc5ltfiC-ffc 

^SUfe*t»*#«{C¥iift (plawrizE ) ?*> a *tM 

;L- ;^->Kia>7*-v;U{CSf^ T^toOj (undu 
lations > *«TSBS©>ttB±(I)Jlt. L«L«ft 
ffib. ^LT. C*i6<?) r^^oj iilBO^ttiffcX 

[0 0 1 4] iLtZ&X-frttVxishV-mk. Tte 
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££&LfcB8L &&<D (©fisting) «Stesfctf*eft& 
8S#. a*-^©^*^ F*»*rSC£&<- fig 

^- 7*tH5X$Cte«*£g{b (variations) & 
[00 16] 

(1.0 WA-a-WxT) #|fc«(C$£5*- 

r7*-x-n j £ftsfr£2-7<p*£97x-x cphas 

e ) £&ST£. 7*-X-I \t % 
g&cr^®i:<p*~;i^0pjffi® £ 3 > 7 * - vmc=» - 

[00 17] ^i-X- IGfflL ftjHM)tm <«*. 
tt, Al ) i* % fflR3*ittt> (unheated) 9*<tttC* 

[o o i s ] ^ *-x-n ©n. a«*SD»3ti, jifln 
»att»0* »ii<BMHi»nfct«#pW»:w 

tenors®* tr>~:>. SH&R-bN*»3*i*. 

X-I <bW*Hfa»(C 7*-X~n<D*S:/P-feXtt % 
[0 0 1 9] I*W?*-X4l lo 

Bz^fcjftSft*-*^ 7*-X- i<d? 

a*x«, MMtt* l/>-MHR 
Sft^i^CC, 7 x~X-n ay^-dr-ft 

cr>7*-x- i#^stt*x^v*#ffl^xf*At*, 

©Jb«c-7^>hS*nru5v-x - r-fe^y l 2±, 
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# (lower ) ^**JMWL79* h*-Al 6<h£ 

sty. s^o^/^^ i J>^st<Dt^nfe^flWDjser 

(afc&C?»?>r SfWfe^-y^ h\X JSBf* (insulate 
r) y>^20(CJ:o'C, + lsrt~<Dmt)<D&frii> 

io MM 9 7 h«M2 2»*^x±fffcJ:crFI»r4ci*« 

sua***, yyHMH*. **u»*9>^- y>*2 

4 &s®*±£3tf*. asjcoas 

Wtor^6cJ;0^?^*4>©r^--^aT2 

y^y». 7 r ^7 F#-aJ:'sS ! R«:«#U 
MS (processing) OfflO^X^fcCfliSteti 

[0 02 1 ] KF*KB*-y9 r £ttK£©#K£fc 
(midway) fiS*»^)h5. 3M^3>7-f;l/^ 

40fct *t>'<-l 0*±3!f*»tff k4 24T»+ 
20 *t^4 4<!:lC#8i'a-£ 0 r£ffifcX^* 

ItUO, 3»jy-£/a>- 7-fA>£-fcjt£W:/l<- 
HEStiS* *ntt, *ft*as#C0EFtl (army ) 

30 TSS^ti^. ^gOTX^f Hfc**rr*. 

«Jg (honeyconto ) ©aa*»*^r^6. ttW^U 

Hfefeor. «<. Kir^JrOfciOtt^ftflt^S***. 
±32<?4BfcfiSl8Cc*JL*r, ^-HiS50. 9 50 

^>*<d;?3&WU ^Lr^ijts^o . 825^ 

[002 2] a!l^i/a>- 7 -f;l>*-». gift (qr 
ound) «:»«SStir t CCQJc^tC. ±»L/c20©+t 
trr-ft^Jlf SWlSra (qround plane) «WW*. 
±^-r^7 x <Y^'C, ^OrtSBOSJfW (perimeter ) 

*«?CB««V-iUK4 8«s**. B««:. T^^+fc^ 
^^f t>. RW®B»taOT4«©n«tt^^ F4 8 
*^"CC*4- BBSf^-JI'Ftt, SSJfeS(4 (ground p 
otentiai) 

50 [0023] SS^^>3 0^/htX^>>^«C»^. 



(#) l«17fl JBfe : USA : ARBNT FOX 



R:716 P, 08/53 



f 



*hfcHS^>^2 T'a-feX&T (run ) <D%Vi 

z>ic#>Km>ht\h. itxmaamA (circuitry > 
mut, a r > vmmmTi. ess* 

io mvmvmso^ £«*stf7^*h*-A id 
-a test i/ xffi^fwtcfi^ r * . 

[0 024) ^77 b#~Al 6», -e*i*S->Tfl* 

cra^t-r) *s^w (m«2 3"c«M0 

[0025) ffi^S nfc^S^ * 

iN) <Dv£Zrly2Vy# (reverse sputtering) &9i 
[0026] 7 x-X-Il ©#S£^T*fc«>fc:&0 

1 -i^R^Rtt, 3yy~^3>- 7-f;i/*--#& 
f*. n^Wfco V 7 a -£{£i£*£3H^TT?f 

£<Z>«Btt: 'J 7 a - fcs&g-r * o icxfrtcmm StrCL* 

*fctf>> 7*-x-n *-c';7ct-#&c*, *ti#? 
*-X-n ^Ki^aati-s-^ 

[0 02 7] *yy-*-«7*-X-n ©stc^i:^ 
>^-»3y>-»/3> - 7</t'*-£#Oftu/b5S>. 

1 ^(DRS«^^ F 6 8 ^. 
[0028] 7*-X- J*JtOTifc««Sjft***> so 



«B8¥8-2 644 8 7 

10 

' WitofltoiftSMKi. 7 * - X-ii ^ + 

7^? h#-A l 6# x e-^ffif®@K7 2tC<fcoT|$ 

ffSirCgtT?? h*-A£:i-tr-f^aii^& (us 

er settle) (Wttf, A I igg<Z>ft«6<D 5 2 0 

■c) ircmmt&mit-*i ozstictvbz, m 

- ^ > b «!B 1- *-<Dm$0 <k 5 Kg £>«ffi £ t Z 

[0029] j:fB©iaae«aa. ^xw®, y 7 r gi». 

3*rmSn4ftW^^-^7 Itc^^saeo^O^ 
ft* <fc 5 ntftfft-- ^ >^ * t #fttfi£?rr s <t ^ *c ^ 

[0030] (2.0 fWPt^)7x-X. I 

[00 3 1] (2. 1 ^^-X- I > nmtj:mm& 

£y># (resputteriruj) ^a-fe^i:^ig^tt|^fTS 

Al 6 (^^{c., *aH*»>j:/% 1 8) fegSfiE 

7 r 5x^^a / srer^> • ^^e^stii (c^ 

led ) . $->fy b±<0'i<tTXWB. 

^JhrafHScD^Mco^X 

^102> 0 

[0032] r&B®£jRj *t*2^fcJ:5K:. 
X- i ©iffltfei^A- ^ ^ y >^^a-feX(3:, bb? 

[0 03 3] ^x^^^y>^^a-te^ic^u-c^. tsj 

^^SW^^^-IKfctt^^ r*~Al 6fC 
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<D*Pv&&$htc75X^ Ar+ 

j£T£. t*>U ^5^r h^Al 8±CT)^WT^© 
/c«>> l^*+tf?v#4>?^5ftfcAr + -f^XS 

y h^XA' v *y>#-Cffi3ft7t (sputtered off ) 

a i «>*fc % -ec^ffisn* 04) , & 

tt/t*tt4* y x > r y -$tto*~;i><D®iffiS^J:K;?f 10 

[0 0 3 4] ^7? h^A±^an^r^*)£%ii^: 

(1"fr*>^ ^2 0^3 0eVJ:0±) a 
^ffl^-C - 4 5 0 d^U TA%y*^3&F?7 ? 

»2«c. effigy «MS±fc«»Sftyt« 

r|K}S*X (de-wettinq) j . r&to^flMSHK)^ 
<fe^W*a$hte*rt*Uci^r^<-4nfc (unco 

vered ) ^^S35>n^CD^K<'Cr>CC^«H£< 

$?*b<«, t*ltt&Sfi£Sg#>l 5 0'C 

7^1 0 0) • so 
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[0 03 6] Iiigya-fe^ofa, StSWn 

yy~£~£ffiffiT£R*>9*c\ H»«W«tt>-y^ 

r -SffifflCDlfflPS ( r*/i * £ 'J V^ffflPa (sputtering 
distance > J ) fci&rtS*. *MCj;-»-c;c/f ? * y 
>^tm<^^ t ~l>>><-%t®Jz2i*2> (Tfcfc^ ft 
^UlSftffi (maximum trajectory angle) i£ 

x a * y > y # jggE ^ > =3 1 - u > r * i 

^©$ftS (oblique trajectories) %ftbXK>h) &6> 

h&WZ'< l,ft$ic y WBS^U:*/^* 

BfiH^SIttS»CC*J^S<fc5fC. A^^S (perfrated 
plate) 3i;^-^-40^3t:-UV^-§rajffi-r^ 
Ttti>fc&t>tlZ>Tj:h\S> STK*t (perforations) Oft 

[ 0 0 3 7 ] h 5hfeH*fea8ttccM»r % s^k: 

SSOIIS{^M (top surface ) ±5Cj»4 0 0 Q 

B) . CtlW, «^©*-il^JB«J:CCJ|fllSnJ»E» 

[0038] (2.2 7x-X»n ) ^x-X-n £> 

— s MS«t^»g^« (transf 
erred ) . itSfiJb«:iM§hfc)B*. K<t*S<fc^* 
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[0 03 9 )S2<DAi;^***gft*, mZQ>^ir> 
'*-*V3&tZh {Xfvzfl 0 8) , *-;K>*I#>* 

ft, 7?X^if>b<b7>\>3y - Jt^ifi^ &2-?i> b 

CO 04 0] 7^~X-II dOra. * 
14) q 

[0 04 1 }J?*L<», 7*-vC-iiGffi. itSr^ft 

•O, :/5X^©*rfedteftft:§&ffi?- (free electro 
ns) ^SK^M0^3lteil,TS*ffi^WS5^S 

[0 04 2] »SfeiaSfigSicte^-c, *Hg3ftfc7;u 

Sc>i&K*c&£ft:*>9. Steffi©** 
8W&#& uflUc >; 7 o - £ fc&tt g# s ft £ 

Mft;?ftS£, »6 OO"C0A Lfc 

4 5 0ri^^*^±tf*ite&fc:. &7^* r*-Att 

5 2 0'CK^mSft^. ) 

*«c 1 5 c t (c J: o •C«?«ffifcg*K:-$' * c i tt& $ 
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*T>X?-h$tlX\,>?>) ? * -X-U 

(ffl> !J7a-ahfc&B&. <**)&Bk:z>>*£ p - # 
*J^r«. i£$;*ftfctmii v J:0S^tcrj>^^K - 
10 C0 0 44liJ4Ufc»«CC*y^r, 7*-X-II*« 

owl ^-yy K*EE«7^-^i-cffli^ftyt-5 

0 0 #A r iP3SOb^l/CCit}$Sft^, * r 

«*J&, 152, 00 07* r£-Cffi«3ft. 7y v h# 
-AKEfltoSft^^XiS, 1 OOjO^+20 0 

*-X- i:*»£tt^Ti£»3ft£o t<DffiM*ftfc« 

«&g«* «S?ftfet«4^fti#^||^(redi5t 
ribute) L/T, StflSODffflCt^;/*? h • #-;U£&i?> 

<k->x s im$t\tttoft&. 4\2i,>z*>*9h 

[0 04 5] Jigar^L^^fc, 

2 >'*-&%m&Tx®m ft* c 

Cft«, Itf>67*-X-Il 

30 @<*ftSfc£«, -eftfe^CD^x-X-Illiffl*^© 
«S$ft^*m(D«» Cashesi on) fc«fctfU 7 d^5C, 
KU>g^»^x^ (negatively inpact > "JISa^& 

[oo46] M^rxmm. mzmommcA 

(Centura) 5 2 00 PVDfvXZ 

40 *fttt, ^<z)±«:ieLbo^a-fe^ • ^^>k-. tiiJL 

*Ct3&s«rifta+*»a^r>^8 0**«f. St^n 
7^D«:j;-)-CS^Cc^BI$ft % *Lr*nwa»5ft 

*<Df-*>/^-te: v f&^^v/^-ittifciicc, -ens 
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(9) 



is 



mitt, sa* &*&:7a-k* . 

[0 04 7] W#D7*-XGL fcfeiX,. 2O<0SMt 

- i«»frfc7*-X-ll«»fc^**&te> 

£v #)>)&;tiJ88 (svritchable) -C*©Ci^»*U 

20 

[0 04 8] MtLX, ±$* + *?4 -I^Xvfrh? 
v*V^~J*^<D%ft<!M*&?Vv 7x-X 
-II ipCDd U ^ 3 > • 7 4 JHf-WftB, 

0*#W<47S«EE*:/** r tf-A&cEPZHT&t <t 
CCJ:0, tSfctt, S«£*)±<D (above) T^X^&li 

^Ci^T*^. *St»fcfc. 7*~X-ll<Dffl. & 
[0049] 7*^- IOi^K*t>rafi^fcJ:5 

6. feu fflM^y^-^-^ffi^sn^t^cc^ 
[0050] (3.o &m&) 7*-x- isrcc 

& < 7 x - X-II *g<0*9^W. «* ttmr bic 2 OCD 

o*C$l?l£;h&. 2 -7:c-X- T'u-fe;*^ 2o<D<? 
*/\tC||fT*h* *fr64><B*t*, 7X^*hifc##) 
3:fC, h^TlMtfftO. 305*n><py*> P so 



^^8-2 6 448 7 
16 

V~mR®^*t> V - #-,MBM (array > ££tH" 

-ii m<Dmm%m&?httto<D&mrj;>UTz&* —73 

[0 05 1] Wi<00XJ\te. %ti}lC2 0Qtl>ifXh 

(contact resistance) £i&^l/fc« <thfr£> x at— 
U>MtH704s**«St/C Ti©2 0 0*>^* 
hn-AS>», .itorcT i N<Z>7 0 0^>^ r a-A 

i/y n >^ccffignr6c[)^ y 7- &5fcfc-$* 

>*'ftV'H, O, fcAtfN, JMMfcTC8 5 
0TlfcJn*;iH&. ^CUt, Ti<D500*>**ra 

400 0^>^X r a-A©Al/0 . S%Cutfi 

ftZ.1t (ttttoh. 50*C) »x^±-s=it-i/>h«: 

«>«c«C»fe«©«8l5Pr>^*«Bl/T, A l / 0 . 
S%C\x<DQ0 0 0*>^ Fa-ACDIBsW (ak-u 
>Fr»OilDi^7i^ (5 2 0*C) x«Ci£fSI$ 
tlfc, 7t2i£Z1UkVi* 4 5 0^hcr)gS6^-rr^ 

#»2©->j^%£«s»ra:/** h*-AcceiJj!jo$n, 

te. 920)^^9^ 2 3 0^>h^iE^-Yrx (1 

[0 0 53] C©tt»». $m2tltc?x>J\*mm (cr 
055~5ect1omnp) 0, fig^^j 4 0 , 0 0 0<Z>£3fflsi 

iKtt, yx>f »;-jBtto^>^^h •*-Mc&n& 



'03$09fllOB(*)19tt7ji 5&:USA:ARENT FOX 



ft • ifcf$f 



R:716 P. 12/53 



20 



17 

[0055] (4.0 f£QieK£8> JdEOfcJt^ 

hWc*9Z b Ul'ffi^0?gmJ&£M(D (capacitively 
coupled) ^7^7®H -J&(C»£|]&£© (inductiv 
ely coupled ) ^X^B4Hl>< fc^fciS^X^X^ 

-c, ^x^Kt«ywS**aarj[Hsftt, ennuis 

8/145, 7 4 4*fc»B3*l-a>a. COfttttSL 

[0 0 5 6] B2£#fl8l,-C -tfrDfliMK: 

£<f * <DflfflfciSgSnA: '/ > ?7 5 3 
&Ct*^tf. 7>f^fct 

[0057] 7>f^5 1*JJ:^53(DW^ 10« 
Jt<D# (turns ) )VV$>Z>> iSJS&v?^ 



a0) *§S3¥8-2 6 448 7 

IB 

»&$n/fcm20HJ^«^S5 7«, T£<D«J>?7 
(species ) 0&!faM ! ¥-i3*V+*>it&19 

[0059] A«7~$^jwjg««£ trgg^nfe 
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